Retinoid induction of CRABP II mRNA in human dermal fibroblasts: use as a retinoid bioassay.
Cellular retinoic acid binding protein II (CRABP II) mRNA is selectively induced by all-trans retinoic acid in human skin and dermal fibroblasts. In order to determine whether this response can be used as a reliable measure of retinoid potency and activity, we treated human skin fibroblasts for 24 h with increasing concentrations of several natural and synthetic retinoids. CRABP II mRNA levels were measured by quantitative Northern blotting and compared, when possible, with those obtained after topical application of the same retinoids to human skin. All eight active retinoids tested induced a concentration-dependent CRABP II mRNA response in the fibroblast assay. In contrast, one known inactive retinoid (meta-carboxy TTNPB), differing from the active form only in the position of the carboxyl substituent, failed to evoke a response. The fibroblast and human skin bioassays agreed with respect to relative potency and response amplitude for three of the three retinoids tested. Retinoic acid was approximately 10-fold more potent than retinal in both assays, suggesting that oxidation to retinoic acid underlies the activity of retinol in fibroblasts as well as in intact skin. In support of this hypothesis, treatment with liarozole, an inhibitor of P450-mediated retinoic acid oxidative catabolism, significantly increased fibroblast CRABP II mRNA levels and potentiated the effects of retinol by 1.5-fold at concentrations at which it had no effect on its own. Taken together, these results identify the fibroblast CRABP II response as a reproducible measure of retinoid bioactivity with promise as a predictor of human skin responses and further suggest that metabolism is an important determinant of retinoid bioactivity in vivo.